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Executive Summary 

ES.1 – Project Origin and Objectives 
In an effort to address state and local emissions reduction goals, and in the wake of the 2017-2018 Thomas 

Fire and Montecito debris flows, the City of Carpinteria (City) partnered with the County of Santa Barbara 

and the City of Goleta to create the Strategic Energy Plan (SEP) in order to prepare for emergencies by 

improving the resiliency of the local electric distribution system. Increasing resiliency by promoting local 

renewable energy, energy efficiency, and energy storage projects will allow the residents and businesses 

in Carpinteria to reduce their dependence on the local electric distribution system and increase electricity 

reliability during power outages.  

Due to Carpinteria’s unique location close to the end of the Southern California Edison (SCE) electric 

service area, the emergency scenarios that are targeted by the SEP extend far beyond natural disasters. 

There is less resiliency at the end of the SCE power grid because most of the electric generation is coming 

from only one southeasterly direction, which places higher emphasis on reducing electrical load and 

hardening a few key sections of the power grid. Furthermore, the major Investor-Owned Utilities (IOUs), 

such as SCE, recently implemented a new protocol called the Public Safety Power Shutdown (PSPS)1 as a 

measure to proactively prevent wildfires and other natural disasters. The PSPS would allow and require 

IOUs to turn off some of these key sections of the power grid upstream of Carpinteria during high-risk 

scenarios such as high-wind events, which could result in utility-induced power outages.  

Additionally, in 2018, SCE released a Request for Proposals (RFP) for local generation to fulfill local capacity 

requirements around Carpinteria, but its “Least Cost Best Fit” selection methodology provided minimal 

consideration for the renewable content of energy.2 As such, none of the selected projects included local 

renewable energy generation despite strong community interest in the development of local renewable 

resources. 

Therefore, the objective of this SEP is to address these resiliency concerns by promoting local renewable 

energy development in three ways: 

1) Identifying total resource potential for distributed solar development in Carpinteria on rooftops 

and parking lots; 

2) Creating a list of priority sites for renewable energy development throughout Carpinteria; and 

3) Developing a set of strategies to remove barriers to renewable energy development in diverse 

program areas ranging from drafting regulatory frameworks to creating new financing 

mechanisms. 

  

                                                           
1 Southern California Edison, ‘SCE Proposes Grid Safety and Resiliency Program to Address the Growing Risk of Wildfires’, 2018 

<https://newsroom.edison.com/releases/sce-proposes-grid-safety-and-resiliency-program-to-address-the-growing-risk-of-wildfires> [accessed 10 

April 2019]. 
2 California Public Utilities Commission, ‘Utility Scale Request for Offers (RFO)’, 2019 <http://cpuc.ca.gov/Utility_Scale_RFO/> [accessed 10 

April 2019]. 
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ES.2 – Renewable Energy Potential in Carpinteria 
Table ES.1 summarizes the estimated maximum solar potential in Carpinteria. Although most of the 

potential is on rooftops, roughly 17% of the potential is in parking lots, where solar carport structures 

could provide shade for vehicles while simultaneously creating energy. Due to Carpinteria’s constrained 

geography and urban/suburban make-up, alternative renewable energy sources, such as wind, 

biogas/biomass, hydroelectric, and geothermal hold minimal potential for local development, and solar 

photovoltaic (PV) energy is the primary target for local renewable electricity generation. 

Table ES.1: Distributed Solar Potential in Carpinteria 

Solar 
Resource 

Potential 
Generation 

Capacity (MW) 

Potential Annual 
Generation (GWh) 

Households 
Powered 

 

Rooftop 

31 – 39 42 – 57 15,000 – 20,000 

Parking Lots 

7 – 8 9 – 12 3,000 – 4,000 

 

Total 

38 – 47 51 – 69 18,000 – 24,000 

 

ES.3 – Barriers to Renewable Energy Development in Carpinteria 
Table ES.2, on the following page, summarizes the key barriers to renewable energy development that 

were identified in Carpinteria. These barriers were determined through engaging both City staff and 

members of the Carpinteria community, including regional renewable energy project developers, through 

public workshops, individual communications, and feedback opportunities on draft versions of the SEP. 

Although some of these barriers are state or federal concerns, such as the decrease in federal tax credits, 

many are unique to, or heightened in, Carpinteria. 
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Table ES.2: Barriers to Renewable Energy Development in Carpinteria 

Type of Barrier Barrier(s) Description 

 
Property 

Ownership 

Split Incentive 
Landlords do not have any incentive to 
make energy improvements on behalf 

of tenants. 

Load Constraints and 
Rooftop Leasing 

Challenges 

Many high-potential areas do not have 
the load to install a maximum-sized 

array & rooftop leases do not provide 
enough financial benefit to make up 

for the additional liability. 

Financial / 
Funding 

Financing Mechanisms 
Several programs to help finance 

energy projects have not achieved 
desired objectives 

Altered Time-of-Use 
(ToU) Rate Schedules 

Changes in electricity rates are will 
lower the value of solar generation. 

Funding Sources 
The City is over-reliant on funding 

from utilities. 

 
Institutional / 

City 

Energy Assurance Plan 
(EAP) 

The City does not have a formal EAP to 
ensure electricity reliability at critical 

facilities. 

Regional Collaboration 

There is limited regional framework 
for municipal collaboration on energy, 
climate, and resiliency issues in Santa 

Barbara County. 

Public 
Awareness 

Cost Awareness of 
Renewable Energy 

Public awareness of the costs & 
benefits of renewable energy can be 

outdated due to technology 
improvements and changing electricity 

rates and programs. 
Regulatory / 

Utility SCE RFP Process 
SCE’s RFP process for increasing local 

electrical resiliency does not place 
additional value on renewable energy. 

Technical / 
Infrastructural 

Distribution Grid 

Parts of the distribution grid in 
downtown Carpinteria may not be 

able to interconnect additional 
renewable electricity due to low-

capacity infrastructure. 

Solar Automatic Shut-Off 

Solar panels without backup inverters 
or battery storage must be shut off for 
safety reasons and not provide power 

during outages. 

 
State and 

Federal Policy 

 
Federal Investment Tax 

Credits (ITC) 

The federal ITC is currently planned to 
drop down and then phase out, which 

will reduce project viability. 
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ES.4 – Recommended Actions to Overcome Barriers 
The strategies in Table ES.3 were developed to directly target the specific barriers identified in Carpinteria. 

These strategies span five major program areas: (1) regulatory policy-driven actions to drive new local 

development, (2) actions aimed at changing the electricity supply to Carpinteria, (3) actions related to 

increasing options for financing renewable projects, (4) actions to address electricity usage and supply at 

City facilities, and (5) actions related to outreach and advocacy both inside and outside Carpinteria. 

Table ES.3: Recommended Actions to Overcome Renewable Energy Barriers in Carpinteria 

Program Areas Strategies Description 

 
Regulatory 

Create Solar and Storage 
Permitting Procedures 

Update residential and small 
commercial solar ordinances to 
go beyond AB2188 and AB546 

regulations. 

Commercial Building Energy 
Benchmarks 

Institute energy benchmarks for 
large commercial buildings to 

encourage commercial building 
owners to undertake energy 

projects. 

 
Utility 

Backup Inverter Program 
Supply backup inverters for 

critical circuit operation during 
power outages. 

Community Solar Project 
Develop a community solar 

project for those without access 
to on-site renewable energy. 

 
Financial and 

Funding 

Financing Mechanisms 

Create an improved Property-
Assessed Clean Energy (PACE) or 
On-Bill Financing (OBF) program 
for residents to finance projects. 

Financial Incentives 
Provide financial incentives to fill 

gaps in project viability. 

Diversify Funding Streams 
Monitor and apply for regional, 
state, federal and foundation 

grants. 

 
City Facility Energy Assurance Plan 

Create and implement an energy 
assurance plan to ensure 

electrical reliability at critical 
facilities. 

 
Outreach and 

Advocacy 

One-Stop Shop 

Support a county-wide resource 
and education center to raise 

awareness and act as a hub for 
advertising energy programs. 
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ES.5 – Call to Action 
The need for increased resiliency and better emergency preparedness for Carpinteria’s energy system was 

a primary driver and objective of this project and has been echoed by strong calls from community 

stakeholders. Successful achieving this objective will not happen naturally but it can be accomplished 

through commitment from the City across the outlined program areas and through the development of 

healthy partnerships among residents, businesses, and other local jurisdictions undertaking renewable 

and stored energy projects.  

  



 Strategic Energy Plan: City of Carpinteria – June 2019 Page 8 of 76 

Chapter 1 – Introduction 

1.1 – Benefits of a Strategic Energy Plan (SEP) 
In December 2017, the City of Carpinteria (City) and the surrounding communities were severely impacted 

by the Thomas Fire. On January 9, 2018, mud and debris flows struck Montecito, Carpinteria, and other 

surrounding unincorporated areas of the County of Santa Barbara, shutting down access to large sections 

of the southern county. These combined disasters claimed 2 lives, destroyed hundreds of structures, 

caused hundreds of millions of dollars in property damages, and led to power outages for over 20,000 

residents in the region. Carpinteria was left with decreased power supply for nearly a month.  

Prior to that, the City of Carpinteria had chosen to join the County of Santa Barbara and the City of Goleta 

in developing a strategic energy plan (SEP) to further the City’s renewable energy goals by creating a 

roadmap to increase electricity reliability and resiliency for its residents and businesses. Following the 

events of late 2017 and early 2018, the need for such a plan to also incorporate emergency preparedness 

was evident to the participating agencies.  

Natural disasters are not the only drivers for the City’s desire for increased emergency preparedness. In 

the wake of the Thomas Fire and other wildfires across California, the state’s three investor-owned 

utilities (IOUs), including Southern California Edison (SCE), announced Public Safety Power Shut-off (PSPS) 

protocols. These protocols are designed to pre-emptively reduce wildfire risk by shutting down sections 

of transmission electricity lines in dangerous weather conditions such as high-wind events. These PSPS 

events are likely to create periodic power outages even in non-disaster situations. 

Power outages result in a loss of economic production, impacting the community financially as well as 

increasing safety hazards. These hazards and costs are particularly felt at critical facilities, such as hospitals 

and water distribution systems. Increasing the reliability and resiliency of the electricity system would 

serve to stimulate local economic growth in several ways. Increasing reliability by encouraging renewable 

energy development will create local jobs in a burgeoning industry and help decouple economic 

development and greenhouse gas emissions (GHGs), allowing the economy to grow while reducing 

emissions. 

A comprehensive SEP is consistent with the movement of local and state governments to encourage local 

renewable energy development. As of May 2019, at least 105 cities and 11 counties across the country 

have made commitments to transition to 100% renewable energy by or before the year 2050, including 

the cities of Goleta and Santa Barbara. Locally sited renewable energy is one method to achieving these 

goals, with an alternative method being the purchase of Renewable Energy Certificates (RECs).  

RECs are tradable market-based commodities that represent the intangible renewable attribute of 

renewable electricity without the electricity itself.3 Purchasing RECs would likely be the cheapest method 

for the City to procure renewable electricity for the community, but REC purchases are more likely to 

result in the reshuffling of renewable electricity from one section of the grid to another, as opposed to 

additional renewable electricity being installed. Furthermore, RECs will not help Carpinteria meet its 

resiliency goals, since they will be created from renewable electricity generated outside the region.  

                                                           
3 US EPA, ‘Renewable Energy Certificates (RECs)’, 2018 <https://www.epa.gov/greenpower/renewable-energy-certificates-recs> [accessed 10 

April 2019]. 
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In addition to helping the City meet resiliency and local clean energy goals, adopting and implementing 

an SEP enables Carpinteria to more effectively help meet state renewable electricity and emission 

reduction targets. Through SB1004 and AB32,5 California legislation set goals of 100% carbon-free 

electricity by 2045 and emission reductions of 80% below 1990 levels by 2050. Given the lack of 

developable land in Carpinteria for utility-scale installations, the best option for the City to encourage 

renewable energy development is to support residential and commercial distributed electricity 

installations. Bold action by every municipal government is needed over the next 25-30 years to achieve 

these goals and deliver the broad economic, environmental, and community benefits of renewable 

electricity. 

1.2 – Current City Actions Supporting Energy Development 

1.2.1 – City Policies and Plans 
The City adopted a Sustainable Community Policy in 2014 that set out broad goals for increasing 

sustainable practices, including reducing GHG emissions and promoting alternative energy sources,6 but 

the City does not currently have an adopted GHG emission reduction goal. A strategic energy plan would 

build upon the Sustainable Community policies. As the City develops its SEP, it is important to take stock 

of other climate-adjacent plans that the City has already implemented to understand how to best 

integrate these plans and coordinate actions arising from them. 

In 2016, the City developed an Energy Action Plan, which focused specifically on energy efficiency at 

municipal facilities. It involved undertaking a comprehensive audit of City facilities and outlining strategies 

to achieve a 15% energy reduction goal by 2020. These strategies included LED retrofits throughout all 

facilities and upgrading HVAC and lighting controls. These retrofits were planned to be funded through 

on-bill financing (OBF) through SCE when possible to reduce up-front cost requirements.7 All projects 

incorporated into the Energy Action Plan have either been completed or are currently in construction. 

In 2018, the City released a draft Coastal Vulnerability and Adaptation Project, a technical assessment of 

the vulnerabilities associated with sea level rise in Carpinteria and potential adaptation strategies to 

mitigate various levels of sea rise. This study serves as a guidance document for future policy and program 

development.8 While actions taken by the City will not lower global sea-level rise, Carpinteria can adopt 

strategies to mitigate risk to critical facilities targeted for renewable energy installations, such as the 

Carpinteria Sanitary District’s wastewater treatment facility. 

1.2.2 – City Programs and Projects 
The City has undertaken several energy projects to reduce municipal electricity consumption and support 

the community. The foremost of these is transitioning all city-owned street and parking lot lights to LEDs, 

as well as working with SCE to transition utility-owned lights to LEDs. Given the much higher efficiency of 

LEDs, this has resulted in large energy and cost savings for the City. 

Furthermore, the City worked with the Community Environmental Council (CEC) and Santa Barbara 

County Air Pollution Control District (APCD) as part of the Central Coast Charge Ahead Program. The City 

                                                           
4 California Senate, SB-100 California Renewables Portfolio Standard Program: Emissions of Greenhouse Gases. (Senate, 2018) 

<https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100> [accessed 10 April 2019]. 
5 California Air Resources Board, ‘Assembly Bill 32 - California Global Warming Solutions Act’, 2014 

<https://www.arb.ca.gov/cc/ab32/ab32.htm> [accessed 12 April 2019]. 
6 City of Carpinteria, ‘A Resolution of the City Council of the City of Carpinteria Establishing a Sustainable Community Policy’, 2014. 
7 City of Carpinteria, Energy Action Plan, 2016. 
8 City of Carpinteria, Coastal Vulnerability and Adaptation Project (Carpinteria, 2018). 
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used these regional grants in 2012, 2014, and 2016 to install public electric vehicle (EV) charging stations 

at City Hall and City Public Parking Lots 1, 2, and 3. As a result, there are 12 dedicated parking spots for 

use by electric vehicles using EV charging stations.9 

1.2.3 – City Collaborative Efforts 
The City participates in several regional and state partnerships that serve as a venue to share best 

practices for developing and implementing energy programs and projects. 

One key regional partnership that the City participates in is the Clean Energy Working Group (CWEG), a 

collaboration with the County of Santa Barbara and the cities of Santa Barbara and Goleta. One of the 

most important collaborative efforts of the CWEG has been to explore the possibility of a county-wide 

Community Choice Aggregation (CCA). In 2018, the County commissioned a study to analyze the rates that 

a CCA could offer in the northern and southern parts of Santa Barbara County, and how those would 

compare to current IOU rates.10 However, in 2018, the California Public Utilities Commission (CPUC) 

allowed IOUs to recalculate the Performance Charge Indifference Adjustment (PCIA) that they were 

charging CCAs for the loss in customers, which may reduce the viability of new CCAs. The County has 

already re-commissioned the study with the new PCIA rates, the results of which are expected in summer 

2019. 

Until 2019, the City also collaborated with the County of Santa Barbara and the cities of Santa Barbara 

and Goleta to run the emPower SBC program, which partnered with local utilities and banks to give low-

interest energy efficiency loans to homeowners.11 However, this program was shut down due to low 

participation. With a multitude of partner entities administering the program, there were too many 

administrative hurdles for residents to overcome and too many overlaps with other programs such as the 

Home Energy Upgrade Program. Additionally, due to utility participation, there were very strict guidelines 

on eligibility placed by the CPUC, and many businesses either could not participate or were dissuaded 

from even applying.  

The City also partners with the County of Santa Barbara and the cities of Santa Barbara and Goleta, as well 

as SCE and Southern California Gas Company (SoCal Gas), to run the South County Energy Efficiency 

Partnership (SCEEP). The SCEEP focuses on municipal energy efficiency project implementation, as well as 

promoting other energy programs (including direct install), certifications, and training seminars and 

workshops. Unfortunately, this partnership also ends in 2019, with local government partnership in the 

program sunsetting.12 

1.2.4 – City Departments 
There is currently no identified organizational department specifically dedicated towards sustainability, 

environmental and/or energy services, but the Public Works Department Engineering Division administers 

these types of services. The Public Works Department is currently studying the feasibility of creating a 

                                                           
9 City of Carpinteria, Council Agenda Staff Report, 2016 

<http://carpinteria.granicus.com/MetaViewer.php?view_id=2&clip_id=254&meta_id=21234> [accessed 12 April 2019]. 
10 Pacific Energy Advisors, Technical Feasibility Study on Community Choice Aggregation: All Santa Barbara County Scenario, 2017 

<https://doi.org/10.1142/9781860949371_0008>. 
11 emPower SBC, ‘EmPower Central Coast’, 2019 <https://www.empowersbc.org/> [accessed 10 April 2019]. 
12 South County Energy Efficiency Partnership, ‘South County Energy Efficiency Partnership’, 2018 <https://www.sceep.org/> [accessed 10 

April 2019]. 
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separate organizational division which would include an easily identifiable division name indicating the 

City’s commitment to sustainability and the environment.   

1.3 – Currently-Installed Renewable Capacity 

1.3.1 – Projects at City Facilities 
There are currently no renewable energy projects installed at City-owned facilities, although there are 

existing plans to install solar at the Carpinteria City Hall.  The Carpinteria Valley Water District has taken 

strong action by installing solar carports and undertaking LED lighting retrofits at its headquarters. The 

Water District is also in discussions to install solar projects near its reservoirs and critical sites, a strong 

example of how renewable energy can produce savings while increasing reliability. 

1.3.2 – Installed Community Renewable Energy Capacity 
Figure 1.1 shows the current total installed distributed renewable energy capacity by sector in Carpinteria, 

as per NEM Interconnection data released by California Distributed Generation Statistics.13 

 

Figure 1.1: Distributed Energy Capacity in Carpinteria 

 

The approximately 1,300 kilowatts (kW) of combined solar capacity in Carpinteria has resulted in roughly 

300 metric tons of CO2 being reduced annually, equivalent to approximately 60 cars being taken off the 

road. Most of the renewable energy installations have been on residential buildings, similar to other cities 

in Santa Barbara County. This is understandable in Carpinteria due to a proportionally smaller number of 

commercial buildings compared to nearby cities such as Goleta. Carpinteria also has a relatively high 

number of multi-family solar projects, with a higher installed capacity than Goleta despite having roughly 

1/3rd the population. The renewable energy potential in Carpinteria will be discussed in more detail in 

Chapter 2.  

                                                           
13 California Distributed Generation Statistics, ‘CaliforniaDGStats’, 2019 <https://www.californiadgstats.ca.gov/downloads/> [accessed 21 March 

2019]. 
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1.4 – Carpinteria Electrical Grid 
One of the unique energy and resiliency challenges in Carpinteria is caused by the city’s location close to 

the end of the SCE distribution grid. As a result, Carpinteria is heavily dependent on a few key transmission 

lines, as shown in Figure 1.2 on the following page. 

 

Figure 1.2: Southern Santa Barbara County Electricity Transmission Grid 

 

Carpinteria, along with the rest of southern Santa Barbara County, is dependent on the 220 kilovolt (kV) 

transmission line going through the mountains. If that line is shut off, the transmission capacity in the 

lower capacity 66 kV lines coming into Carpinteria may not be enough to serve the remaining load in 

southern Santa Barbara County. 

The 58-megawatt (MW) Ellwood Natural Gas power plant serves as backup for southern Santa Barbara 

County. Due to the ability of natural gas power plants to run at full capacity at all times, this power plant 

can serve close to the entire load in the area.  However, during the power outages caused by the Thomas 

Fire and Montecito Debris Flows, it did not turn on due to damage to the lines connecting it to load 

centers. SCE recently released a Request for Proposals (RFP) to attempt to solve the resiliency issue in 

southern Santa Barbara County, but the process was expedited and did not provide additional value for 

high renewable content of generation. As such, many local renewable energy developers felt that they 

did not have enough time to submit strong renewable-focused applications under the guidelines set out 

by SCE. The only applications that were accepted through the RFP had stand-alone batteries, with no 

accompanying renewable energy generation.  
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Chapter 2 – Distributed Solar Resource Potential in Carpinteria 

2.1 – Introduction 
The purpose of this chapter is to assess the availability of renewable energy generation within the City of 

Carpinteria. There are five types of power generation eligible under California’s Renewables Portfolio 

Standard (RPS): solar, wind, biomass/biogas, small hydroelectric, and geothermal.14 This chapter primarily 

focuses on distributed solar photovoltaic (PV) potential because the remaining types of renewable 

generation require large amounts of space or access to natural resources such as rivers or high wind and 

are not possible within City limits. Attention will also be devoted to energy efficiency and battery storage 

as methods of reducing the need for renewable generation and shifting it to needed times, respectively. 

This chapter serves the following purposes: 

1. Estimate the quantity of distributed solar energy resource that can realistically be developed in 

Carpinteria in the next 5-10 years; 

2. Categorize the potential solar energy resource by customer segment to enable City of Carpinteria 

(City) staff to better target its policy and programmatic solutions; 

3. Identify the geographical locations in Carpinteria with the greatest availability of potential solar 

energy resource; and 

4. Document the technical and administrative barriers to meeting this potential. 

2.2 – Current Solar Projects in Carpinteria 
Carpinteria has a strong history of rooftop solar installations, particularly on single-family and multi-family 

residential buildings. Examining this history enables a comparison with other local jurisdictions. 

Approximately 1.3 MW of distributed, net-metered solar PV has been installed to date in Carpinteria, with 

over 1 MW on single-family residential rooftops and the remaining distributed between commercial and 

multi-family residential rooftops. Over the past 3 years, roughly 150 – 250 kW of distributed capacity has 

been added on average each year across Carpinteria. Although residential structures greatly outnumber 

commercial and industrial structures, these buildings are much smaller and therefore have much less 

rooftop space available, as summarized in Table 2.1. This data is estimated by the statistical solar 

distribution analysis performed for the City, which will be described in further detail in Section 2.3. 

Table 2.1: Estimated Carpinteria Building Data 

Building Type # of Estimated Structures Amount of Estimated 
Rooftop Space (acres) 

Residential ~3,000 ~100 

Commercial ~1,100 ~90 

Large Commercial / 
Industrial 

~100 ~50 

 

Additionally, there is much less available rooftop space on residential buildings than on commercial and 

industrial buildings due to the roof angle on most single-family residential homes. As such, there is more 

potential on commercial properties in Carpinteria, and therefore a greater opportunity for renewable 

                                                           
14 Christina Crume and Lynette Green, RPS Eligibility Guidebook, Ninth Edition, 2017. 
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energy projects in the commercial sector. However, solar development on commercial buildings also has 

greater constraints, which will be discussed in Chapter 3. 

2.3 – General Statistical Analysis Method 
Given the magnitude of the total number of rooftops and parking lots in the City, it was not possible to 

individually measure the solar potential at each property. As such, a statistical analysis was conducted for 

both rooftops and parking lots to determine the estimated solar generating potential. In each case, the 

total available area was reduced based on relevant exclusions until only likely-viable space was remaining. 

Following that, industry standard “rule-of-thumb” solar siting principles, such as rooftop fill factors and 

solar production efficiencies, were used to calculate the potential in representative samples of the 

available space. These principles are discussed in further detail in Appendix A. The potential in these 

samples was then scaled to determine the total potential. The exact challenges and constraints of solar 

development on each type of land use will be discussed below, as well as how these constraints informed 

the relevant exclusions and siting principles. 

2.4 – Solar Potential 
Solar installations in urban areas occur primarily on rooftops and on parking lot canopies. Although 

undeveloped urban land can be used for solar power, doing so often conflicts with other uses such as 

recreation and housing. Further, undeveloped land not already designated for another use (like public 

park space or open field agriculture) is extremely limited in Carpinteria. Therefore, undeveloped urban 

land was not considered for the statistical modeling.  

Table 2.2 summarizes the key similarities, differences, and challenges for wholesale and on-site use 

projects. 

Table 2.2: Comparison Between Urban Solar Arrays for Wholesale and On-Site Use 

Consideration Wholesale Projects On-site Use Projects 

Electricity Off-taker Utility distribution grid On-site use 

Site-owner Revenue 
Stream 

Rooftop lease to system owner Electricity bill reductions 

Electrical Concerns Costly electrical upgrades may be 
necessary if utility distribution 
transformer or feeder is at full capacity  

Costly electrical upgrades may be 
necessary if utility distribution 
transformer or feeder is at full capacity 

Load Concerns California utilities do not allow 
wholesale generation on a feeder (a 
section of the grid) if it would exceed 
total feeder load 

SCE Net Energy Metering rules do not 
allow on-site generation to exceed on-
site consumption 

Rooftop Availability Constrained by roof orientation and HVAC equipment 

Shading Concerns Generation reduced by nearby trees and buildings 

Structural Concerns Costly roof replacement may be necessary, based on rooftop age and material 

Geotechnical 
Concerns 

Parking lot canopy may need added structural design if soil is unstable 
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Most of the challenges with urban solar development are similar regardless of whether the generated 

electricity is used on-site or sold to the utility or CCA through the electric grid. However, not all these 

concerns can be determined through visual imagery. Figure 2.1 shows how viable solar potential is 

determined by narrowing down from the total urban area, applying each concern individually: 

 

The City of Carpinteria was split into two “zones” that were similar in building density, use, and 

geographical location. The total rooftop and parking lot space, as well as concerns that could be 

determined visually, such as shading, were determined by taking representative samples from each zone, 

and then scaling up to the size of the whole city. This available area was converted into maximum solar 

potential based on typical solar efficiencies, and then narrowed further into a technically viable solar 

potential estimate through participation factors that accounted for issues that could not be determined 

visually, such as structural, geotechnical, electrical, and load concerns. This analysis is explained in greater 

detail in Appendix A. It is shown in Figure 2.2: 

 

Figure 2.2: Statistical Solar Analysis for Carpinteria 

Total Rooftop/Parking Space 

Unshaded Open 
Rooftop/Parking Space 

Viable 
Solar 

Potential 

Maximum Solar  
Potential 

Estimated statistically using satellite 
imagery 

Determined using satellite imagery and 
average roof/parking fill factors 

Calculated using solar siting principles 

Approximated through participation factors 

Figure 2.1: Process for Determining Carpinteria Solar Potential 

Zone 1: Residential (blue) 

Zone 2: Commercial (red) 

Statistical 

Samples (yellow) 



 Strategic Energy Plan: City of Carpinteria – June 2019 Page 16 of 76 

 

The two zones included one residential and one commercial zone, with 10 samples taken of each zone. 

These zones do not correspond exactly with the boundaries of Carpinteria, in order to leave out 

undeveloped urban land. 

The total potential capacity, by MW, is summarized in Table 2.3. Estimated urban solar energy generation, 

as measured in gigawatt-hours (GWh, equal to 1 million kilowatt-hours, or kWh), is shown in Table 2.4. 

The range of the solar power potential calculation is caused by the variance in the statistical estimation 

and the uncertainty in the participation factor. The energy potential has a slightly larger range due to the 

additional small variance in solar yield caused by different orientations. It should be noted that due to 

participation factors, this represents a conservative estimate of solar potential, particularly for residential 

installations. 

Table 2.3: Summary of Carpinteria Solar Capacity 

Building 
Sector 

Rooftop 
Generation 
Capacity 
(MW) 

Parking Lot 
Generation 
Capacity 
(MW) 

Total 
Generation 
Capacity 
(MW) 

Residential 3 – 4 0 3 – 4 

Commercial 17 – 22 4 – 5 21 – 27 

Large 
Commercial 
/ Industrial 

10 – 13 3  13 – 16 

Grand Total 30 - 39 7 – 8 37 - 47 

 

Table 2.4: Summary of Potential Annual Carpinteria Solar Generation 

Building 
Sector 

Rooftop 
Generation 
Capacity 
(GWh) 

Parking Lot 
Generation 
Capacity 
(GWh) 

Total 
Generation 
Capacity 
(GWh) 

Residential 5 – 6 0 5 – 6 

Commercial 23 – 31 5 – 6 28 – 37 

Large 
Commercial 
/ Industrial 

14 – 19 3 – 4 17 – 23 

Grand Total 42 – 56 8 – 10 50 – 66 

 

2.5 – Energy Efficiency Potential 
Energy efficiency is a valuable resource that will undoubtedly be used by the community as a precursor 

to installing renewable energy. The building number and size distribution estimated as part of the 

statistical analysis was used to determine the potential energy reduction due to widespread LED retrofits. 

It was estimated that there is approximately 12,000 – 14,000 MWh in total energy reduction potential 

across all customer sectors. 
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However, it should be noted that since net-metering solar generation is capped at electricity consumption, 

energy efficiency potential and solar generation potential are not mutually exclusive. Undertaking 

efficiency projects increases the load constraints on solar potential and/or reduces the value of existing 

generation if developed after solar PV installation. 

2.6 – Battery Storage Potential 
Although battery storage does not directly increase renewable generation on the grid or decrease load 

requirements, it can still play an important role by enabling greater local penetration of solar generation 

in particular. Additionally, it can help meet the City’s resiliency goals for its community by enabling solar 

power to generate during outages. While there have been concerns regarding the safety and reliability of 

battery energy storage, strong work has been done both on the state and federal levels to address these 

concerns. Support resources include the U.S. Department of Energy’s Energy Storage Safety Strategic 

Plan15 and best practices for energy storage installation developed by Santa Clara County.16 

Unlike solar potential, battery storage does not carry significant constraints due to available space and 

other site characteristics such as shading, though ventilation and spill management requirements may 

limit site locations for installations of batteries. In comparison to solar, battery storage requires a 

relatively smaller footprint and can be placed anywhere on-site that meets the requirements noted above. 

However, battery storage constraints do exist, namely from the financial perspective. Although battery 

storage costs are reducing rapidly, financial feasibility is still variable and is heavily dependent on the 

range of services being performed by the battery. These services can range from utility bill reductions to 

performing utility services contracts. California utilities and regulators are still in the process of 

determining how to value some potential grid services available through battery systems, so risk and 

volatility in these markets remain fairly high. As penetration of batteries onto the electrical grid and into 

the public consciousness increases, prices will continue to drop and additional value streams will continue 

to be developed. 

2.7 – Conclusion 
The City of Carpinteria has a strong history of residential solar installation, with more than 25% of the 

viable residential solar potential already reached. Due to the 10% participation factor used for residential 

installations, this indicates that roughly 1 in 40 residential buildings with solar exposure has a solar 

installation. However, in comparison, less than 1% of the viable commercial and industrial potential has 

been reached. Tapping into this potential could provide more reliable electricity during both emergency 

and non-emergency scenarios, and support a cleaner, more resilient future. 

  

                                                           
15 Conrad Eustis, Imre Gyuk, and US DOE, Energy Storage Safety Strategic Plan, 2014. 
16 County of Santa Clara, ‘Interconnection of Batteries’, 2015. 



 Strategic Energy Plan: City of Carpinteria – June 2019 Page 18 of 76 

Chapter 3 – Obstacles and Opportunities for Distributed Energy Resources 
This chapter discusses the various obstacles for renewable energy development that are most important 

and unique to Carpinteria. One or more potential solutions or opportunities to address each obstacle are 

identified and analyzed. This list of barriers and solutions was developed by working closely with City 

officials, public agencies, community environmental advocacy groups, and local residents and businesses. 

3.1 – Property Ownership, Structural, and Locational Barriers 

3.1.1 – Split Incentive for Landlords and Tenants 

Obstacle 

One of the key obstacles to solar development, particularly in commercial and multi-family residential 

buildings, is that the site owner is often different from the site user. In rental situations, while the landlord 

often has final say over capital improvements such as solar or energy efficiency projects, the tenant is 

often responsible for paying utility bills. Therefore, while the tenant has the incentive to lower their 

electricity consumption through energy projects, the landlord does not. Even if the tenant pays for the 

project, the landlord may have to take on the associated structural risks for no perceived additional 

benefit. This creates a situation where the landlord does not take any energy-saving actions even when a 

project would be financially viable for the tenant. Additionally, large buildings often must stay flexible to 

changing tenancy patterns (i.e., be able to switch from one large tenant to several smaller tenants). 

Solutions 

There are three main ways through which the City can try to resolve this issue: 

1) Facilitate “green leases”, whereby the tenant pays a higher rent per square foot to account for 

lower utility bill costs due to actions taken by the landlord; 

2) Institute energy benchmarking requirements for large commercial building owners; and/or 

3) Institute feed-in tariffs either through a CCA or by lobbying SCE. 

The first solution is geared towards bridging the split incentive by having tenants and landlords share the 

benefits of energy projects, while the other solutions aim to avoid the issue entirely by requiring action 

from building owners independent of tenants, additional to AB802 requirements. AB802 requires 

commercial buildings greater than 50,000 square feet (ft2) to disclose energy consumption data to the 

California Energy Commission (CEC), but does not require any actions to be taken.17 However, these 

solutions do not have to be mutually exclusive. Green leases can be a method through which landlords 

benefit from mandatory, energy benchmarking requirements. 

The third solution would enable property owners to sell solar generation to the local utility at a rate higher 

than the wholesale rate. However, this generation would be distributed across the entire load served by 

the utility. Therefore, if the utility is SCE, it would have only a small impact on renewable electricity 

credited to Carpinteria. However, if a CCA is present, this renewable electricity would be credited only to 

customers in Santa Barbara County, thereby increasing project impact. 

                                                           
17 California Assembly, AB-802 Energy Efficiency. (Assembly, 2015) 

<https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB802> [accessed 10 April 2019]. 
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3.1.2 – Load Insufficiency and Rooftop Leases 

Obstacle 

Most distributed solar installations are currently under a net-metering arrangement, where system 

owners can sell excess generation to the utility at the same retail rate paid by the utility customer and 

apply the revenues as a credit to energy provided by the utility at other times in the day, when the solar 

system is not covering all of the building’s needs. However, SCE net-metering requirements do not allow 

residents and businesses to install solar systems for on-site consumption if the expected annual 

generation of the solar system is greater than the annual load at the site. As a result, many sites with large 

rooftops and/or large parking lots, but relatively low load, cannot install an equally large system that 

utilizes all the available space. This results in both lower benefits for the site owner and a lower utilization 

of available rooftop or land space. 

Although rooftop leases are a preferred way for solar developers to use and maximize these sites when 

an appropriate energy off-taker program is available, leases are not popular among site owners because 

the payment amount of the rooftop lease is often not high enough for the property owner to justify taking 

on possible structural risks sometimes associated with installing solar PV. 

Solutions 

One possible solution is: 

1) Create a program where the City partially or fully insures rooftop replacements for commercial 

property owners with solar rooftop leases. 

This solution would enable the City to lower the risk of rooftop leases for property owners. However, it 

could also result in a large cost outlay in a worst-case scenario, so the City would need to judiciously 

determine the correct amount of insurance liability to take on. There are no current programs focusing 

on rooftop insurance for rooftop solar leases, but some commercial property insurance policies do include 

insurance for solar panels, as do most homeowner insurance policies. It should also be noted that, as with 

the feed-in tariff discussed in Section 3.1.1, this renewable electricity would be credited to SCE, not 

Carpinteria customers. As an alternative to an insurance program, a feed-in tariff through SCE or a new 

CCA would also help resolve the issue of load constraints. 

3.2 – Financial and Funding Barriers 

3.2.1 – Financing Mechanisms 

Obstacle 

As noted in Section 1.2.2, there are currently limited financing mechanisms available for residents and 

businesses. Businesses and commercial property owners do not always have access to additional funding 

beyond already existing business loans and mortgages, while residential homeowners do not always have 

access to low loan rates. This is particularly the case for solar projects, which are not as well supported by 

utilities as energy efficiency projects.  

Solutions 

There is one main recommendation for potential new financing mechanisms to help residents and 

businesses: 

1) Work with private foundations and a local utility district to create a low-interest source of funding 

for a solar on-bill financing (OBF) program 
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This involves partnering with a local private foundation or trust to create a low-interest source of funding 

for residents and businesses, with loans being paid on utility bills. This results in a situation where project 

owners pay no up-front costs for an installation, and then have unchanged utility bills until the loan has 

been paid back, after which they begin seeing savings.18 Another possibility for a funding source is a grant, 

but no current grants are available for such a program. 

On-bill financing is not the only method of energy financing. Property Assessed Clean Energy (PACE) 

financing has also been used in many places to allow residents and businesses to pay loans on property 

taxes,19 including the cities of Santa Barbara and Lompoc. However, the Carpinteria City Council voted not 

to institute PACE in December 2018 because they wanted to wait to see the efficacy of 2018 legislation 

passed to install protections in an effort to fix historic problems with PACE loan programs.20 

3.2.2 – Altered Time-of-Use Rate Schedules 

Obstacle 

Traditionally, as a warm weather state, California has had electricity loads that peak during daytime in the 

summer with air conditioner usage, which were aligned with solar production. This was a key driver for 

payback analysis, as solar panels produced energy during times with high economic value. However, with 

the proliferation of solar PV and personal electronic devices throughout California, electricity loads have 

shifted to peaking later in the day. Accordingly, as of March 1st, 2019, SCE has released new electricity rate 

schedule time periods with peak time-of-use (ToU) rates in the late afternoon and evening, which have 

very little overlap with solar production. This shift causes a drop in value of solar production, thus 

negatively affecting the payback analysis of solar investments. This shift of ToU periods and the reduced 

overlap with solar production times is shown in Figure 3.1: 

 

Figure 3.1: Impact of Time-of-Use Rate Changes on Solar Production Value 

 

                                                           
18 Office of Energy Efficiency and Renewable Energy, ‘On-Bill Financing and Repayment Programs’, 2019 

<https://www.energy.gov/eere/slsc/bill-financing-and-repayment-programs> [accessed 10 April 2019]. 
19 PACENation, ‘PACENation: Building the Clean Energy Economy’, 2019 <https://pacenation.us/> [accessed 10 April 2019]. 
20 City of Carpinteria, ‘City Council Regular Meeting - Dec 10th, 2018’, 2018 

<https://carpinteria.granicus.com/MediaPlayer.php?view_id=2&clip_id=424&meta_id=39148> [accessed 12 April 2019]. 
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Solutions 

There are several ways for the City to improve the economics of solar projects: 

1) Host collaborative procurements to bargain for better prices from solar vendors; 

2) Streamline permitting requirements to increase the speed of developing projects; and 

3) Institute a Performance-Based Incentive (PBI) that rewards combined solar + storage installations. 

Recommendations 1 and 2 are aimed at lowering solar PV costs for the system owner. Collaborative 

procurements receive lower prices by increasing system scale and reducing administrative costs for solar 

developer. Current permitting requirements for solar installations under Assembly Bill (AB) 2188 and 

AB546 require residential (<10 kW) solar and solar + storage projects respectively to receive over-the-

counter responses to in-person permit applications, with a 3-day turnaround for online permit 

applications.21,22 However, there are no specific requirements for larger systems. Recommendation 2 

would reduce permitting costs by extending these permitting requirements to slightly larger systems. 

Meanwhile, Recommendation 3 is aimed at increasing revenues for the system owner by providing 

incentives. 

3.2.3 – Funding Sources 

Obstacle 

A review of the City’s various funding streams for energy-related policies and programs indicated that the 

City is highly dependent on IOU funds for energy efficiency upgrades and incentives. Figure 3.2 shows the 

percentage of energy funding the City receives from five main funding streams. It currently receives no 

federal or private funding, and very little funding from the state and local partners. 

 

Figure 3.2: City Funding Sources 

 

Dependence on one type of funding can lead to an inconsistent funding stream. For example, the utility 

Pacific Gas & Electric (PG&E) recently filed for bankruptcy as part of the ongoing lawsuits against it related 

to wildfire damages. Although already approved programs are unlikely to have their funding revoked, 

there may be a downturn in future programs as PG&E tries to regain solvency. While SCE does not 

                                                           
21 California Assembly, AB-2188 Solar Energy: Permits. (Assembly, 2014) 

<https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB2188> [accessed 10 April 2019]. 
22 California Assembly, AB-546 Land Use: Local Ordinances: Energy Systems. (Assembly, 2017) 

<https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB546> [accessed 10 April 2019]. 
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currently have this issue, similar fire- or disaster-related lawsuits or judgments are possible in the future. 

A reduction in the funds the City receives could reduce its ability to implement and administer programs 

and policies. 

Solutions 

There are several ways for the City to diversify its funding sources: 

1) Aggressively pursue new federal, state, and private foundation funding sources; 

2) Continue to work closely with the CPUC and existing IOUs to maximize the City’s share of existing 

and future renewable program funding; 

3) Partner with other nearby local and regional governments to create energy programs; 

4) Earmark a portion of the recently passed sales tax increase towards supporting renewable energy 

programs; and 

5) Continually monitor the costs and benefits of a potential CCA to determine viability. 

Various programs and funding opportunities that are currently available for the City to pursue under 

Recommendation 1 are discussed in the Appendices. Recommendations 2 and 3 are aimed at maximizing 

IOU funding, either directly or bypassing IOUs altogether. Recommendation 4 involves appropriating a 

portion of a new City funding source that has not yet been allocated. Lastly, a CCA would be able to take 

on some of the responsibility for running energy programs and would be able to directly gather funding 

from ratepayers, reducing the need for funding for the City. 

3.3 – Institutional City Barriers 

3.3.1 – Energy Assurance Plan (EAP) 

Obstacle 

The goal of energy assurance planning is to improve the robustness, security, and reliability of energy 

infrastructure by creating plans to protect key sites so that they continue to operate in the event of any 

emergency situation or electricity outage, ensuring the ability to restore services as rapidly as possible. 

EAPs are therefore a key step in building a resilient local electricity grid.  

As more and more aspects of the transportation and building sectors are electrified, with fossil fuel 

reliance being reduced or eliminated, the importance of having a resilient electricity grid is magnified. For 

example, the Santa Barbara Metropolitan Transit District (MTD) recently announced a goal to fully 

electrify its fleet by 2030. In this scenario, an electricity outage in southern Santa Barbara County could 

result in major disruption to regional mobility. 

In addition to long-range planning for hazards due to sea level rise, the City was a part of the Multi-

Jurisdictional Hazard Mitigation Plan developed to ensure that staff are trained regularly for managing 

emergency scenarios. The City has also developed a draft Emergency Action Plan that is currently under 

City Council review. Traditional emergency preparedness methods have included purchasing diesel 

generators for electricity backup at important facilities. Although diesel generators are inexpensive, they 

do not offer any benefit during non-emergency scenarios. Additionally, diesel generators contribute to 

GHG emissions when in operation. 

Solutions 

There are two main recommendations: 
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1)  Undertake a formal EAP process to evaluate each existing and planned critical site and its current 

level of emergency preparation, adding backup power capabilities where possible; and 

2) Evaluate opportunities to supplement diesel generators with battery storage. 

The goal of both recommendations is not to replace current diesel backup, but to supplement it where 

possible with solar and battery storage, where the battery storage can be used daily to achieve electricity 

bill reductions while also providing backup capacity for shorter outages. Battery storage can achieve these 

savings in two ways: by shifting solar generation and export to the grid to more valuable time periods 

(also known as energy arbitrage) or reducing charges related to the maximum electricity demand. 

3.3.2 – Regional Collaboration 

Obstacle 

While the City has frequent communication with the other local agencies in south Santa Barbara County 

regarding energy and climate plans, the patchwork nature of the many special districts and public agencies 

has resulted in a lack of a formal regional framework for collaboration on climate and resiliency projects. 

To date, the only formal collaboration around energy issues other than the SEP process has been CCA 

exploration and SCEEP, a collaboration between the County, the cities of Carpinteria, Goleta and Santa 

Barbara, and the energy and gas utilities. However, this partnership focuses only on energy efficiency 

issues and is expected to sunset at the end of 2019.  

Recently, the County has begun efforts to form a Regional Climate and Energy Collaborative to coordinate 

climate mitigation and adaptation (or action) efforts across several sectors, including transportation and 

waste. Electric reliability and resiliency, along with emergency preparedness, have also been identified as 

priorities under this effort. 

Solutions 

The main recommendation to increase regional collaboration is to: 

1) Continue collaboration with the County and other cities around the County’s efforts to create a 

regional energy and resiliency working group. 

3.4 – Educational and Public Awareness Barriers 

3.4.1 – Cost Awareness of Renewable Energy 
As solar PV is still a relatively new technology, the costs of purchasing equipment and installation decrease 

every year with falling module and inverter costs and greater competition. Figures 3.3 and 3.4 on the 

following page show historical trends in costs for residential and commercial projects, with data taken 

from National Renewable Energy Laboratory (NREL) cost benchmarking studies:23 

                                                           
23 Ran Fu and others, U . S . Solar Photovoltaic System Cost Benchmark : Q1 2017 U . S . Solar Photovoltaic System Cost Benchmark : Q1 2017, 

2017. 
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Figure 3.3: History of Residential Solar PV Cost 

 

 

Figure 3.4: History of Commercial Solar PV Cost 

 

Although costs are not decreasing as quickly as they did from 2010-2012, they are still falling 5-10% 

annually. However, potential customers rarely re-evaluate the economics of a project at their site on an 

annual basis, and therefore their knowledge of PV costs can lag behind current conditions. Furthermore, 

they may not be aware of changes in state and federal policies and incentives such as the reduction in the 

investment tax credits (ITC), which provides 30% of the system value back to the owner through an income 

tax credit, but which is scheduled to step down to 26%, 22%, and then 10% or 0% over the coming years 

(See Section 3.7.1 for more details related to the ITC). 

Solutions 

The main recommendation is: 

1) Develop and support, in partnership with other local agencies, a County-wide “One-Stop Shop” 

resource center to provide current educational information to the public and act as a trusted 

advisor to citizens and businesses looking to undertake energy actions.  

A One-Stop Shop can increase knowledge about the falling costs of solar and energy efficiency projects, 

as well as the value of having backup storage and resiliency. A One-Stop Shop could also serve as a hub to 


